Biology and receptor interactions of estriol and estriol derivatives in vitro and in vivo.
The biological effects of estriol (E3) have been studied in three estrogen targets, namely, the rat uterus in vivo and in vitro, in primary human endometrial cell cultures and in MCF-7 human breast cancer cells in culture. Studies on the temporal relationships between estrogen receptor binding and biological responses in the uterus using estriol and several more long-acting estriol derivatives, namely, 17 alpha-ethynyl estriol, estriol-3-cyclopentyl ether, and 17 alpha-ethynyl estriol-3-cyclopentyl ether, indicate that estriol is a short-acting compound with a brief duration of action. Estriol is a poor stimulator of uterine growth and plasminogen activator activity in vivo. Chemical modifications of the estriol molecule produce long-acting derivatives that result in a prolonged input of hormone receptor complexes into the nucleus and a prolonged and marked stimulation of uterine growth. In human endometrial cells in primary tissue culture, E3 has 12% the affinity of estradiol (E2) for cytosol estrogen receptor and it is quite effective yet slightly less potent than estradiol in stimulation of progesterone receptor synthesis. Low concentrations of E3 (10(-10) M) stimulate growth of MCF-7 cells in vitro and dose-response curves show E3 to be only slightly less effective than E2. In these endometrial and breast cancer cell systems in vitro, there is no metabolism of E3 while E2 is metabolized to estrone. Hence, estriol is an effective estrogen in vitro. In vivo, it is short-acting, but it can be made a full estrogen agonist when given at a sufficiently high concentration or in a chemically modified form which prolongs its activity by enabling effective concentrations of the compound to be maintained in the blood and in target tissues.